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(57) ABSTRACT

The present disclosure provides a speaker including a hous-
ing, a vibration unit received in the housing, a magnetic
circuit unit, flexible circuit boards, and conductive termi-
nals. The housing includes an upper cover and a holder. The
housing 1ncludes an upper cover and a holder. The holder
includes a holder body and extension portions extending
from the holder body. The extension portion includes a
groove formed by inwardly recessing from a side surface of
the extension portion facing away from the receiving space,
and a through hole formed by recessing from a top end of the
extension portion and commumcating with the groove. One
end of the flexible circuit board 1s received 1n the groove,
and the conductive terminal passes through the through hole

to be fixedly connected to the flexible circuit board. The

present disclosure also provides a method for manufacturing
the speaker.

9 Claims, 9 Drawing Sheets
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providing a housing having a receiving space, a vibration unit

received in the housing, and a magnetic circuit unit S
configured to drive the vibration unit to vibrate and emit

sound

providing a flexible circuit board, and embedding the flexible S

circuit board in the holder

providing a conductive terminal in such a manner that the

conductive terminal passes through the through hole to be SA
fixedly connected to the welding pad portion, so as to

complete manufacturing of the speaker

FIG. &
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SPEAKER AND METHOD FOR
MANUFACTURING SPEAKER

TECHNICAL FIELD

The present disclosure relates to the acoustoelectric field,
and 1n particular, to a speaker and a method for manufac-
turing the speaker.

BACKGROUND

In order to adapt to the minmiaturizing and multi-functional
development of various audio devices and information com-
munication devices, a speaker used in these devices 1s
required to be more minmaturized correspondingly, and to
cooperate with other components around the speaker more
compactly.

In the related art, a conductive terminal of the speaker
includes a tlexible circuit board and a conductive member.
In a process of manufacturing the speaker, the tlexible circuit
board 1s first welded to a holder, and then the conductive
member 1s welded to the flexible circuit board. When the
manufacturing method 1s adopted, 1t 1s necessary to provide
two welding pad positions, which wastes the space and does
not meet the needs of mimaturization of the speaker.

Therefore, 1t 1s urgent to provide a speaker and a method
for manufacturing the speaker to solve the above technical
problems.

BRIEF DESCRIPTION OF DRAWINGS

Many aspects of the exemplary embodiment can be better
understood with reference to the following drawings. The
components 1n the drawings are not necessarily drawn to
scale, the emphasis mstead being placed upon clearly 1llus-
trating the principles of the present disclosure. Moreover, 1n
the drawings, like reference numerals designate correspond-
ing parts throughout the several views.

FIG. 1 1s a stereoscopic structural schematic diagram of a
speaker according to Embodiment 1 of the present disclo-
sure;

FIG. 2 1s an exploded structural schematic diagram of the
speaker as shown in FIG. 1;

FIG. 3 15 a cross-sectional view of the speaker taken along
line A-A as shown 1n FIG. 1;

FIG. 4 1s a flowchart of a method for manufacturing a
speaker according to Embodiment 2 of the present disclo-
Sure;

FIG. 5 1s a structural schematic diagram of the speaker
after step S1 1s completed according to Embodiment 2 of the
present disclosure;

FIG. 6 1s an exploded structural schematic diagram of the
speaker as shown i FIG. §;

FI1G. 7 1s a stereoscopic structural schematic diagram of a
holder at an angle as shown i FIG. 5;

FIG. 8 1s a schematic diagram showing a connection
structure of the holder and flexible circuit boards according
to Embodiment 2 of the present disclosure; and

FIG. 9 1s a schematic diagram showing a connection
structure of the holder, the flexible circuit boards and con-
ductive terminals according to Embodiment 2 of the present
disclosure.
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2
DESCRIPTION OF EMBODIMENTS

The present invention will be further illustrated with
reference to the accompanying drawings and the embodi-
ments.

Embodiment 1

With reference to FIG. 1 and FIG. 2, the present disclo-

sure provides a speaker 100. The speaker 100 includes a
housing 1 having a recerving space, a vibration umt 2
received 1n the receiving space, a magnetic circuit unit 3
configured to drive the vibration unit 2 to vibrate and emat
sound, flexible circuit boards 4 configured to elastically
support the vibration unit 2, and conductive terminals 5
connected to the flexible circuit boards 4.

The housing 1 includes an upper cover 11 and a holder 12

assembled with the upper cover 11 to form the receiving
space. The holder 12 includes a holder body 121 and
extension portions 122 extending from the holder body 121
in a direction facing away from the vibration unit 2. The
upper cover 11 covers a side of the holder body 121 facing
away from the extension portions 122.
The holder body 121 has a shape of a rectangular frame,
and 1ncludes two long side walls 1211 arranged 1n parallel,
and two short side walls 1212 respectively arranged at two
ends of each long side wall 1211 and connecting the two
long side walls 1211. The two short side walls 1212 are also
arranged 1n parallel. The long side walls 1211 and the short
side walls 1212 are connected end to end to form an integral
structure of the holder body 121.

A number of the extension portions 122 1s four, and every
two of the four extension portions 122 are symmetrically
arranged at the comers of the holder body 121, that 1s, each
extension portion 122 1s located at a joint of the long side
wall 1211 and the short side wall 1212.

The extension portion 122 includes a groove 1221 formed
by mnwardly recessing from a side surface of the extension
portion 122 facing away from the receiving space, and a
through hole 1222 formed by recessing from a top end of the
extension portion 122 and communicating with the groove
1221.

In a specific example, a number of the grooves 1221 1s
two, and the two grooves 1221 are provided at the two ends
of the long side wall 1211, respectively.

In a specific example, a number of the through holes 1222
1s also two, and the through holes 1222 are arranged
corresponding to the grooves 1221. That 1s, the two grooves
1221 are also symmetrically arranged with respect to the
long side wall 1211. Further, the through hole 1222 i1s a
cylindrical hole, and the through hole 1222 1s arranged to
directly face the groove 1221.

The vibration unit 2 1s configured to vibrate and emit
sound. For example, the vibration unit 2 includes a first
diaphragm 21 configured to vibrate and emit sound, a second
diaphragm 22 arranged opposite to the first diaphragm 21,
and a voice coil 23 fixed and held at the first diaphragm 21
and configured to drive the first diaphragm 21 to vibrate and
emit sound. The first diaphragm 21 1s configured to vibrate
and emit sound, and the second diaphragm 22 1s connected
to the flexible circuit board 4 and elastically supports the
voice coil 23, and t1 also can prevent the polarization of the
first diaphragm 21, thereby improve the acoustic perfor-
mance of the speaker 100.

A magnetic circuit unit 3 1s configured to drive the
vibration unit 2 to vibrate and emit sound. For example, the
magnetic circuit unit 3 includes a yoke 31 fixedly connected
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to the holder body 121, a main magnet 32 assembled at the
center of the yoke 31, auxiliary magnets 33 assembled on the

yoke 31 and surrounding the main magnet 32 to form
magnetic gaps, a main pole core 34 attached onto the main
magnet 32, and an auxiliary pole core 35 attached to the
auxiliary magnets.

With reference to FIG. 3, the flexible circuit board 4
includes a body portion 41 and a welding pad portion 42
extending from the body portion 41 1n a direction facing
away from the body portion 41. An outer edge of the body
portion 41 1s fixedly connected to the short side walls 1212,
and an mner edge thereotf 1s connected to the vibration unit
2. For example, one end of the body portion 41 1s interposed
between the voice coil 23 and the second diaphragm 22, and
the other end thereof 1s 1mterposed between the short side
wall 1212 and the second diaphragm 22. The flexible circuit
board 4 and the second diaphragm 22 are assembled together
to form an elastic support member, which 1s configured to
clastically support the voice coil 23.

The welding pad portion 42 i1s received in the groove
1221, so as to embed the flexible circuit board 4 1in the holder
12. The number of the flexible circuit boards 4 1s two, and
the two tlexible circuit boards 4 are symmetrically arranged
with respect to the holder body 121.

The conductive terminal 5 cooperates with the flexible
circuit board 4 to realize an electrical connection between
the voice coil 23 and an external circuit. In an embodiment,
the conductive terminal 5 1s a metal spring.

One end of the conductive terminal 5 passes through the
through hole 1222 to be fixedly connected to the welding
pad portion 42. On the one hand, the movement of the
conductive terminal 5 along the height direction of the
holder 12 1s limited, and on the other hand, the movement of
the flexible circuit board 4 along a direction of the long side
wall 1211 1s limited, and the structure 1s simple.

The conductive terminal 5 and the welding pad portion 42
are fixedly connected by welding.

It can be understood that, the conductive terminal 5 and
the welding pad portion 42 can achieve a relative fixation of
the conductive terminal 5 and the flexible circuit board 4
only by one-time welding, In this way, a number of times of
the welding of the speaker 100 during the manufacturing
process, and a number of welding pads during the welding
process can be reduced at the same time. Therefore, the
space can be saved, and the miniaturization requirement of
the speaker 100 can be satisfied.

Embodiment 2

With reference to FIG. 4 and FIG. 5, the present disclo-
sure also provides a method for manufacturing the speaker
100, including the following steps:

S: providing a housing 1 having a receirving space, a
vibration unit 2 received in the receiving space, and a
magnetic circuit unit 3 configured to drive the vibration unit
2 to vibrate and emit sound.

With reference to FIG. 6 and FIG. 7, the housing 1
includes an upper cover 11 and a holder 12 assembled with
the upper cover 11 to form the recerving space. The housing
1 1s configured to accommodate and protect other compo-
nents of the speaker.

The holder 12 has a shape of a rectangular frame, and
includes a holder body 121 and extension portions 122
extending from the holder body 121 in a direction facing
away Irom the vibration umt 2, and the upper cover 11
covers a side of the holder body 121 facing away from the
extension portions 122.
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The holder body 121 includes two long side walls 1211
arranged 1n parallel, and two short side walls 1212 respec-
tively arranged at two ends of one of the two long side walls
1211 and connecting the two long side walls 1211. The two
short side walls 1212 are also arranged 1n parallel. The long
side walls 1211 and the short side walls 1212 are connected
end to end to form the integral structure of the holder body
121.

The number of the extension portions 122 is four, and
every two of the four extension portions 122 are symmetri-
cally arranged at the corners of the holder body 121, that 1s,
cach extension portion 122 1s located at the joint of the long
side wall 1211 and the short side wall 1212.

The extension portion 122 includes a groove 1221 formed
by imnwardly recessing from a side surface of the extension
portion 122 facing away from the receiving space, and a
through hole 1222 formed by recessing from a top end of the
extension portion 122 and communicating with the groove
1221.

In a specific example, a number of the grooves 1221 1s
two, and the two grooves 1221 are provided at the same side
as the long side wall 1211. That 1s, the two grooves 1221 are
arranged symmetrically with respect to the long side wall
1211.

In a specific example, a number of the through holes 1222
1s also two, and the through holes 1222 are arranged
corresponding to the grooves 1221. That 1s, the two grooves
1221 are also arranged symmetrically with respect to the
long side wall 1211. Further, the through hole 1222 1s a
cylindrical hole, and the through hole 1222 1s arranged to
directly face the groove 1221.

The vibration unit 2 1s configured to vibrate and emit
sound. For example, the vibration unit 2 includes a first
diaphragm 21 configured to vibrate and emit sound, a second
diaphragm 22 arranged opposite to the first diaphragm 21,
and a voice coil 23 fixed and held at the first diaphragm 21
and configured to drive the first diaphragm 21 to vibrate and
emit sound. The first diaphragm 21 1s configured to vibrate
and emit sound, and the second diaphragm 22 1s configured
to reinforce the vibration of the first diaphragm 21, and can
also prevent the polarization of the first diaphragm 21,
thereby 1mprove the acoustic performance of the speaker
100.

A magnetic circuit unit 3 1s configured to drive the
vibration unit 2 to vibrate and emit sound. For example, the
magnetic circuit unit 3 includes a yoke 31 fixedly connected
to the holder body 121, a main magnet 32 assembled at the
center of the yoke 31, auxiliary magnets 33 assembled on the
yoke 31 and surrounding the main magnet 32 to form
magnetic gaps, a main pole core 34 attached onto the main
magnet 32, and an auxihiary pole core 35 attached to the
auxiliary magnet.

S2: Providing flexible circuit boards 4, and fixing the
flexible circuit boards 4 on the holder 12.

In a specific example, the flexible circuit board 4 includes
a body portion 41 and a welding pad portion 42 extending
from the body portion 41 1n a direction facing away from the
body portion 41. An mner edge of the body portion 41 1s
connected to the voice coil 23, an outer edge of the body
portion 41 1s connected to the holder 12, and the welding pad
portion 42 1s recerved in the groove 1221.

In an embodiment, the number of the flexible circuit
boards 4 1s two, and the two flexible circuit boards are
symmetrically arranged to space apart from one another.

With reference to FIG. 8, for example, the body portion 41
abuts against the short side wall 1212, one end of the body
portion 41 1s mterposed between the voice coil 23 and the
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second diaphragm 22, and the other end thereof 1s interposed
between the holder body 121 and the second diaphragm 22.
The flexible circuit board 4 and the second diaphragm 22 are
assembled to form an elastic support member, which 1is
configured to elastically support the voice coil 23.

S3: providing conductive terminals 5 in such manner that
the conductive terminal 5 pass through the through hole
1222 to be fixedly connected to the welding pad portion 42,
so as to complete the manufacturing of the speaker 100.

With reference to FIG. 9, the conductive terminal 5
cooperates with the flexible circuit board 4 to realize an
clectrical connection between the voice coil 23 and an
external circuit. In an embodiment, the conductive terminal
5 1s a metal spring.

The conductive terminal 5 and the welding pad portion 42
are fixedly connected by welding. For example, one end of
the conductive terminal 3 passes through the through hole
1222 to be fixedly connected to the welding pad portion 42.
On the one hand, the movement of the conductive terminal
5 along the height direction of the holder 12 1s limited, and
on the other hand, the movement of the flexible circuit board
4 along a direction of the long side wall 1211 1s limited, and
the structure 1s simple.

It can be understood that the conductive terminal 3 and the
welding pad portion 42, by merely one connection, can
achieve a relative fixation of the conductive terminal 5 and
the flexible circuit board 4. In this way, a number of times
of the welding of the speaker 100 during the manufacturing
process, and a number of welding pads during the welding
process can be reduced at the same time. Therefore, the
space can be saved, and the mimiaturization requirement of
the speaker 100 can be satisfied.

Compared with the related art, in the method for manu-
facturing the speaker provided by the present disclosure, the
through holes 1222 and the grooves 1221 commumnicating
with the through holes 1222 are provided in the extension
portions 122 of the holder 21, one end of the flexible circuit
board 4 1s received in the groove 1221, the conductive
terminal 5 directly passes through the through hole 1222 to
be fixedly connected with the flexible circuit board 4, so that
a fixed connection between the flexible circuit board 4 and
the conductive terminal 5 can realized by only one-time
welding. Therefore, the number of welding processes and
the number of the welding pads used 1n the manufacturing
process of the speaker 100 can be reduced at the same time,
thereby further reducing the volume of the speaker 100. The
speaker 100 manufactured with the said method for manu-
facturing the speaker has a more mimaturized structure.

It should be noted that, the above are merely embodiments
of the present invention. Any improvement made by those
skilled in the art without departing from the nventive
concept of the present imnvention shall fall within the pro-
tection scope of the present invention.

What 1s claimed 1s:

1. A speaker, comprising:

a housing having a receiving space;

a vibration unit received in the housing;

a magnetic circuit unit configured to drive the vibration

unit to vibrate and emait sound;

a flexible circuit board configured to elastically support

the vibration unit; and

a conductive terminal connected to the flexible circuit

board and configured to electrically connect the vibra-
tion unit to an external circuit,

wherein the housing comprises an upper cover, and a

holder assembled with the upper cover to form the
receiving space, the holder comprising a holder body
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6

and an extension portion extending from the holder
body 1n a direction facing away from the upper cover,

the extension portion comprises a groove formed by
inwardly recessing from a side surface of the extension
portion facing away from the receiving space, and a
through hole formed by recessing from a top end of the
extension portion and communicating with the groove,
and

the flexible circuit board has one end embedded 1n the

groove, and the conductive terminal passes through the
through hole to be fixedly connected to the flexible
circuit board;

wherein the flexible circuit board comprises a body por-

tion, and a welding pad portion extending from the
body portion 1n a direction facing away from the body
portion,

an outer edge of the body portion 1s fixedly connected to

the holder, an mner edge of the body portion 1s con-
nected with the vibration unit, and the welding pad
portion 1s received 1n the groove.

2. The speaker as described 1n claim 1, wherein the
conductive terminal and the welding pad portion are fixedly
connected by welding.

3. The speaker as described in claim 1, wheren four
extension portions are provided, and every two of the four
extension portions are symmetrically arranged at corners of
the holder body.

4. The speaker as described in claim 3, wherein the holder
body has a rectangular frame structure, and comprises two
long side walls arranged 1n parallel, and two short side walls
being each arranged at two ends of one of the two long side
walls and connecting the two long side walls, and

the four extension portions are each formed at joints of the

two long side walls and the two short side walls.

5. The speaker as described in claim 4, wherein two
grooves are provided, and each end of one of the two long
side walls 1s provided with one of the two grooves.

6. The speaker as described in claim 5, wherein two
through holes are provided, and the two through holes are
arranged to directly face the grooves.

7. A method for manufacturing a speaker, comprising
steps of:

providing a housing having a receiving space, a vibration

unit recerved 1n the housing, and a magnetic circuit unit
configured to drive the vibration unit to vibrate and
emit sound, wherein the housing comprises an upper
cover and a holder assembled with the upper cover to
form the recerving space, and the holder comprises a
holder body and an extension portion extending from
the holder body 1n a direction facing away from the
upper cover, the extension portion comprises a groove
formed by inwardly recessing from a side surface of the
extension portion facing away from the receiving
space, and a through hole formed by recessing from a
top end of the extension portion and communicating
with the groove;

providing a flexible circuit board, the flexible circuit

board comprising a body portion and a welding pad
portion extending from the body portion 1n a direction
facing away from the body portion, and embedding the
flexible circuit board in the holder to connect the body
portion with the vibration unit, wherein the welding
pad portion 1s received 1n the groove; and

providing a conductive terminal in such a manner that the

conductive terminal passes through the through hole to
be fixedly connected to the welding pad portion, so as
to complete manufacturing of the speaker.
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8. The method for manufacturing a speaker as described
in claim 7, wherein the conductive terminal and the welding
pad portion are fixedly connected by welding.

9. The method for manufacturing a speaker as described
in claim 7, wherein the through hole 1s arranged to directly 5
face the groove.
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